Myosin light chain kinase is involved in the mechanism of gastrointestinal dysfunction in diabetic rats.
It is well established that smooth muscle contractility is regulated by an elevation of cytosolic Ca(2+) via myosin light chain phosphorylation, which is activated by myosin light chain kinase (MLCK). Recently, MLCK has been demonstrated to play an important role in smooth muscle contraction and normal gastrointestinal motility. The aim of our study is to investigate whether MLCK is involved in the mechanism of gastrointestinal dysfunction and the ameliorating effects of insulin on gastrointestinal dysfunction in diabetic rats. A diabetic rat model was established by an intravenous injection with streptozotocin. Rats were randomized into three groups: control group, diabetic group, and insulin-treated group. The gastrointestinal functions were assessed in terms of gastric emptying and intestinal transit. The expression of MLCK in the pylorus and ileum of the three groups was determined by real-time polymerase chain reaction (PCR) and Western blot methods. The diabetic group exhibited a significant delay in gastric emptying and intestinal transit than the control group. Insulin treatment significantly ameliorated the gastric emptying and intestinal transit in diabetic rats. The expression levels of MLCK in the pylorus and ileum of the diabetic group were both significantly decreased compared with the control group, and the changes of MLCK expression in these tissues of diabetic rats were partially reversed after treatment with insulin. Decreased expression of MLCK in gastrointestinal tissues could be a possible cause for gastrointestinal dysfunction. Insulin may partly ameliorate gastrointestinal dysfunction by restoring the expression of MLCK.